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Ultraviolet luminescence of deformed and undeformed 
sodium chloride crystals. M. L, Kats 3. Sulo- 
Compt. rend. acads sti.” U. 3. ARB 45 
German) .—The wtraviolet spectra of defarned 
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authors conclude that there are 3 kinds of centers in the 
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Nature of the luminescence contere in photochemicall 
4 colored alkali halide er tals. Mi. L. Kats. J. Kapil. 
Theor. Phys. (USSR) 18, 1d4-74(IOARY.-—-The  F- 
centers responsible for the coboeing of chemically pier 
alkall hathle crystals irradiated? by a-tays or by visit 
+ light, are interpreted as citber alkull metal fons changed Jo 
quasincutmss atoms by union with ene addnl. elect 
(therefore celled “atomic centers,"* Frenkel, Pobl, and 
Hippel), ar ac ciectrons at points in the defective laftice 
& where neg, halogen sone are mising (‘nonatamie centén,”” 
Mote ent Oe Mared, The usnal anantunanech. coprgy - 
level ewehenire for the limineeence and gto of 
colored veytah onder the avtlan ot an activating rad ilon, 
_ or of heat of mech. deformation is supplemented on the as- 
aumption of localized intermediate L-levele, and F-levels 
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explain the whale complex: of radiation and dheoloring 
_ Phenomena in halite crystals, The probahility for the re- 
4 anton af an electron with energy-level defects is very much 
superior for Foenters of the 2nd kind, while those of the 
lat sort are much more stable. The “atomic F-centers 
ace fou in KCI to form tae, of all available center, 
while the “‘nenatomle’’ centers fon only 15. The core 
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responding tation for Natl bs .06°% of the atumic, 
0.00°% of the nonatumic kind. While the mechani of 
tutoluminescence and of phosphorescence is iinmedi- 
tely apparcat from the energy-level acticine, the action of 

a inceh. teformation on triboluminescence necesnitates the ¢ 
{ntratuctlon of the energy of crystal deformation. Vee 
cepth results i this paper and in previons publicat have are 
ue complete agreement with Che quantia-incel. theary 

Kiven, especially concerning the spectral distribution not 
only of the enuitted nuliation of the F-centers but also of 
the activating visible light. It is evident that contatuina- 
ions by foreign mnctals are not involved In these phenom. 
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localized at the F levels, 2-3 c.v. below H. The low-temp. 3 Pa ; 
visible emission corresponds not to an annihilation of the F cer 
centers but ta their formation. The consecutive peal of ee 
the visible eunission occurring at higher temps currespond re : 
to liberation of electrons from the increasingly deeper ee i 
local fevels hy, A and fy; at cach stage, increase of the "eer 
temp. first results in an increaw of the no. of electrons : 
Tiberatel from the given level, then, afte: the aan. is ; oe es 

sassat, ina decrease of intensity owing to gradual empty- ‘eo 
ing of the level. Local levels £, due to lattice defects, and 
lying slightly above the tilled ground zone ft, are respon: oe 
sible for the descending long-wave branch of the absorption ee 
curve. Ultraviolet luminescence is attributed to a recom. ee 
bination of an electron from the F level with a pos. hote in , @®@ 
A, which has arisen through thermal transition of sn - ‘e0@ 
electron from .4 toa vacant spot in J. From the exponen. te ; 
thal Sa i ae of the probability of the latter process, the 3 “ee 
ratio yf fy of the intensitics at two points of the temp. 15@@ 
husphorcscence curve, for 2 close temps. T, and 71, is “ty : 
ound tobe di/ Te = Ce 8® ate 000, where Coe (T/T 39 , Oo 
th — G87) GE = time), 2 (1 — 22/8, and 8 @ a const. > “g@ 
This relation pernits calcu, of the activation energy 1’ ~ 3 
for the various peaks, und thus gives the distribution of the * oF 
L levels relative to 1. An analogous calcn. gives the en- ee 
ergy of activation for visible luminescence, and the posi- tot 
tions of the energy levels involved. The following are the oR 
energy diflereneys of electron transitions in KCl and KBr » oe 
(in ev.) : 4 — B, 7.8 and 6.58; F—~ B, 2.19 and 1.96; _ 
F —~ A (upper edge of the zone) 4.87 and 4.2; 4 B, | @OR 
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thon curve of J, luminescence at ~70° fs obviously detd. Pibction of an Fecenter electron with a pos, bole in che 2 
3! 1 only by electrons Liberated from ground sone, Integration of fm —dafdt oa New :| 
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‘< equil. concn. of pos. holes in the ground tone), at const. ie 
temp. (Le. at Ne @ const.) gives 5 ae 2*e (where {2 
gm matia 0), hence J = a OMA, bore Ie Nore. jet 
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aber of ae een ~ visible light after cessation of spontaneous phos! 
Y with a devia exponen decays more slowly than the Litter and its tatal output is 
is substantiated greater. Stimulatlon by vidbie light, in adda. to ifs ace 
thon on the existing unstable F centers (of concn. #8), 
muat also convert originally stable centers into unstable 
ones. fh so, the concen. 5 changes by de = a’adt + 
ha'adl (where a’ # a\e and 0 ¢ kt) which, integrated, 
tives © ee HEH and [=~ an @ ue tL - bat, 
_ consistent with the observations. N. Thon 
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Thermoluminesceace of colored single crystals Of BO over, if the crystal is heated through the 2nd interval, and 
tasslum chloride in the visible region. ty ae _ is allowert to give the compicte curve, repetition of cooling 
AO Nn Tbe / an uml ene intensity cure and Mhimination in the visible will fail to repeat the Ist- 
of an a colored KCL single crystal, heated at a uniform rie Nai “a as piercer a le peien 

Tay TR) up s, potted as a func- fort ay ating = . + cs that, in contrast to 
rate (0.78 °/sec.) from 1k i ward sks ‘ol which are visible luminescence at haw temps., the same luminescence 
thon af the temp, shows 6 a ay eave to 0° (ist at high temp. is linked with annihilation uf color centers. 
> comprised in the tenp, inter nthe 1 interval). The In the 2ad interval, the mechanisa of lumitesornce at 
- interval), 2 between and caer ys ithe "hb adi- high temps, appears to be the saine as at low temps., but 

W can be obtained ¢ Titre teat. with the difference that, at high temps., the clectrons re- 
Vite light, of leaseal Into the cond. zone ocigiuate dn filled local Felevels 
* of tleener than the tevels lying close (01 009 ev.) to the 
‘ cond, gone, Rlectrans released from Flevels can either 
liquht O), af a crysta treomblie with halagew atom of be trapped again ona 
In the 2ud case, the curve ¢ tay vacant Felevel, with eibssien in the vide. The ratio 
duced repeatedly, by repeat of the intensitics of the peaks changes on arncaling, and, 
followed by short illuminat moreover, depends oa the tength of the treadiation with 
x-rays. Thus, with the length of the liradiation iucreas 
ing from & to 40.t0 ISO min, the height of the peak at 160° 
inervases suuch faster than that of the peak at 100°) The 
shape of the 2ud-interval curve is strongly affected by 
very short (i0 sec.) exposure to visible light following the 
irradiation with x-rays; the peak at 160° disappears and 
that at 100° becomes higher, the sum total of cinitted light 
renaining unchanged, Consequently, expasure to visible 
Light causes note transformation of crssion centers into 
ant equal no. of centers of a different khud. N. Thon 
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Luminescence of sodium chloride single csystais sub- ‘ 

jected to thermal treatment. _M. Hhys. lust, ; he centera reaponsible for the 2 
Saratew State Univ), Zaee RAT. fewet. Bie 20. the dillerent wataie at the ‘. fective anty it dune tin at, 
Wie TACHI): of Cn @3, Sttite, The titensity af hans peaks. The Beat stre ttc een aged. puration of the 
nescenon. 7, curve of an vrayed natnral NaCh aoa lane. hut In tice. However, ‘ w ghat the effect cannot be due 
tron of the temp... shows 2 distinct peaks, at 33) Tb and at teinp, peaks indicates ule ye which penetrates into the 
AB7-O0 KR. UP the crystal is heated in aig prior to the ex. te centers belonging tot i“ ven Zand of L iast be etd. 
pune fo wenays, Jin both peaks incteases. the more the lative, Rather, the pitas aa “i. of the clectrots at the 
longer Ube thermal treatinent at the given temp. At either by au increase M a ea a, oc of the yield af tun 
FTO Katia Js reached in about 2 hrs. longer heating levels corresponding to the a . 
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‘the total dubt stead. 2, the positions of the peake te. powilery avery t Ee ay sal single ctyetal, stows come, 
ain Unehatiged.  Nsayed NaChervstla, anheated and edad the wi ol the mn is both peaks. The analogy 
i ee Bhes. estment at O73, G73, 774, 873, and VTS°K., ‘suderably increased | a ae ae with the powder, the; 

is, however, not complete, as. h the heat-treated singlé 


showed, it: tle Ist atid in the 2ud peak, the following values 
of J, and the following total LZ: 6.6, 6.3, 2.35; 34, 24, es, 
TU; 71, 65, 1GS1; day, S22, 74.20; 365, 420; 89.22! crystal Further, 
+O, OO. UL. Tf. after exposure to x-rays, the ectushed toa peer A 
ctystal, previously heat-treated ut 73°K., ia left in the trestedd aml actayedd Crys 
datk for up todhrs., J and £ in the Ist peak decrease, the in the Ist peak increases, 
mayre the louger the crystal is kept in the dark, but re- 

main unchanged in the Yad peak,  Phis clearly indicates 


aare inure diffuse than wit ; 
eho ie f a heat-treated a-rayed crystal fs 


dL increase again. Ha heat- 
i pal in nel to visible ight! Z 
and decteases in the 2nd peak, 
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with the toll J remainin 


Ahustra’ 


reat 4 r 
peak, wad L, with the values 
Visible tight in parentheses 
AL (2A), 1.22 (30.20); at 7 


od (Ol: wt 87 


a 
7), at UTA R.. G44 C 
Visible (white of Ttue) light 
fect if the crystal ix eaporcdl 10 
i atuce> 
wo a-TUys: “bhat the Sud perk 
trea the fact that the color 2 
y after crission of the and 
sc only the Yat pouk hat been 


in the «ask after exposure t 
as det. by Facnicts. follows 


cemitter! further, centers 2nd pe. , ns- 
of the ist peak by alisarption of light 


formed hue centers 


corresponding (0 the F-band. 


although they are creat 
tion, andl 


§ cannot be identified wit 
cannot be uced by 


F-lhaod 3 


A- 
| RDPUS oo eee an aroun © 


car: 1 


Z essentially uncaangerd, thus is 
y Tin the bat and cud 


ak can be tra! 


The centets of the Ist peak. 
2 those of the Sad peak by 


are aunihilated by red light. 
tr the Ficenters, as the Latter 
pure ty xrays valy. Most 
ai pea toby Af-centers. llowever. 
nea ‘Tati of the mtenalties (0 the 2 peaks. 
i Leah ratio of the almorption os sin 


he fe and 
1 for. Sy te E 
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Fluorescence spectra of petroleum and its fractions in 
liquid condition and in @ chroma! column. M.L. 
_Kateand XK. Skloroy & G. Chernyshev Saratoe Univ). 
«forest, Aked. Nauk S.S.S.R., Ser. Fig. 15, 777 SCID) - 
Le crude oil and in the tista, resklue above 400°, the Muorrs- 
cence maanna occur at 472, 530, 430, and O25 ma with 
intensities depending on the type of the oll. In fractions 
a0 these Taanon are absent and 2 maxima for exch 
fraction, 441-443 ated 454-458 my, appear; the mar. shift 
slightly to fonger waves with Increased distin. temp. Tn 
the spectra of crute oil adsorbed on AlpOy in-a chromato 
xtaphic column ail lines appear, the lines of shorter wave- 
-length appearing progressively towards the bottom. The 
intensity of Auorescence is much higher in the chromato- 
graphic column; exposures required are 18-20 min. Thus 
this metho can be uscd for identification and oon. analysis 
of cre oil. . Pakewer 
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1. ML. KATS 
2. USSk (600) 
4. Alkyl Halides 
7 


. Mechanism of luminescence in X-rayed cyrstals of alkyl halide compounds in 
the ultraviolet range. Izv. AN SSSR. Ser. fiz. 15 no. 5. 1y51 


9. Monthly List of Russian Accessions, Library of Congress, __ April ___1953, Uncl. 
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Beet of the excitation conditions on the luminescence of 
colored alkali balide in 


the ultraviciet region. ‘ ; 
M “tia (Saratov State Univ.) Zhur. Kbspil, Trove. ~ hia og ne Bl . due to 
Me 42, 7H-HA(1O8E).--The high stability of the coloring esas at t aye ba ne tls 
_ Iesparted to alkali halide crystals by irradiation with x-tays the Fuba pal ae it wever, fF 
wogeests that, in analogy with electrons in F-centers, pov, the fash i region sive rie toa) 
holes are abso localized, namely at vacancies of pos: alkall ¢ in the ees reset 3 ere 
Inctal eas, The otverved  humineswence hands are attrite geccuitane or ory holes from D centers 
nted to such localized pos. holes. There ate, consequently, frown F . Sherr in the nd instance clectrons 
Y kinds of ceuters in alkali halides: electronic centers, eed j play arr hberated to recombine with Doles locale 
comprismig the F, 3f, and N centers, and “hale” colar light wa nitted rier eg release phy aL eentg hitg 
i ‘ 7 S iation with visible light. 
centers D, responsible for the V bands. Measurements of decreases when the crvatals have bern left to stand Feapit ia 


the total light L emitted in the luminescence at 20° of NaCl 


expoand to stays at 180, ~-72, amt 420°, alwuys to the dark, at room temp. (but not if kept at liquid-ale temp. ): 


this phenomenon must in some wiv be linked with changes 


same F-center conen., showed that 1. decteases with in- in the PD 

creasing temp. of the irradiation; if Lat —THO® is taken ~ set : Delph inasmuch as the F band rentains un- 

100%, the valuce of L foe crystals vrayedt at T2 and at & i iieteaie ec tenip. emitesion curves of crystals x-rayed at - 

+20 are 41. Sand 5%, resp. ” A sdinitar behavior was found pean ZA shows 2 low-temp. peaks, at about 170 aud 

wah KCland KBr, These phenomena ure consistent with Steel ‘Son a max. at 2a) A. and | ltigh-temp. peak at 

the conclusion that, while D, and Dy centers (ic. Viand V4  becrvtcd alenn i max. around 2400 A. The latter band ° 

lands) ari, in eposure to a-rays, also at Fount CELY., D. ' alli also in crystals raved at mont temp. and, conse: 

ae aeers tie the. Vy hand) appear only: at low temps. Dy safe ‘ it ‘ attributed ta recarubination af electrons with - 

centers ate conceited asa Vaoant cation point with a loval- Ske be ny ee reasoning, the SAWLA. bond corre f 

Jeed bole (neutral halagen atom); a Ds center isa 2D, center = wis “Th @ Feemibitintttt af pos. holes fron Dy with F cen aes 

lncalleed beside u pate of vacancies a: tone of opposite signs. mars valle fo hanismof recombination of wectrons with D, ee 

When a crystal which has been exposed to xrays ata law * wenicrs pal un exponeritial decay of the altcr-gluw.  Ob- . ro 

temp. is heated up to room temp, the D, centers free holes il pealbel exponential tiecuy in weakly e-rayed NaCl i. 

which can tecombire with F-venters. with resulting uitra- pi hee x 0 Feceuters/ec.), but deviations from thr i. 

wicket emission; this conclusion is borne out by the fact that nach ‘ bor 5 mit stages of the deray in strongly \ 

about 60% af the Frenters are spent in this process. Fur- bate aay X 10'/ee.). In the Ist instarce the : 

ther evence that the low-temp. ultraviolet lumines- ‘I isston pelt mM A., whereas in the 2nd instance there is oe 

cence due to D, centers is dnawtr from the fash which sale rate al A., indicating some amt. of D,ceuters. Thin el 

anes when crystals x-rayed at a low temp. are irradiated is the case abo with plastically deformed NaCl areal. ob 
aXe fn $ 5 


at the same temp. with monochromatic light from the Vi i] 
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333.37) 
Ai3. Luseinescence of lonic and atomle slser centres 
ln X-tayed phosphors NoQ-Ap. Mi. Kars. 2A 
eksper teor. Fiz, 23, No. 612), 2 953) In 
od). a ee ee ee oe a 
it is gtabjichad that in the phosphors NsCi-Ag 
(wo type of atomic centres of silver exist, which dider 
by thelr thermal stshility and the fivorescent spo 
trum. it is shown that tho drightness a! spectr: 
band 450 mj, caused dy the ionic centres, decicases, 
and of the 630 mu, caused by the atomk cennes of 
silver, imcTy3se3 with an imcresse in the durstk=n of 
‘bo Xagying Gf she phosphor. Jt was found this the 
sora @f ths luminescent curses and sho intensity af 
soloratvon, characteristic of the F-centres, depend on 


tee of the sctivafor On the bass of 


Cat capers. Sak Vets adsas are i OP sod 
rovstdina thee nacure of tNe rumunescem centre of 


=. RALEIN 
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-USSR/Physics - Luminescence Centers 21 Jul 52 


"Luminescence of Atom and Ion Centers of Silver in 
NaCl-Ag Phosphors," M. lL. Kats : . 


"Dok Ak Nauk SSSR" Vol 85, No 3, pp 539-542 


Presents results of an investigation of NaCl + Agcl 
phosphors grown in the form of a single crystal 
fmonocrystal/ from a fusion, carefully kept free 

of impurities. The photometry of luminescence in 
the visible range was conducted with a vacuum pho- 
toelement and amplifier of 109 amplification; and in 
the wltraviolet region, with a photon counter having’ 


235790 


@ piatinum photocathode. Acknowledges assistance 
of N. A. Grigor’yev in measurements. Submitted by 


Acad G. 8. Landsberg 22 May 52. 
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Fruetohewics at toate end anil Copper comert er) 
Cu phoophors. M.L. Kats (N. G. Chernyshevakil State 
tniv., Suratev) “Pélady Abad. Nawh S.S.S.R. 8S, 757- 
1952); cf. CA. 46, 90036.~—-In NaCl-CuCl phovphors, 
gtown by simultaneous crysta. from the melt, light corre- 
sponding to the selective atporption band uf Cu ons (aes. 
at 255 my) eacites blue-violet fluorescence extending Into 
the near ultraviolet, The brightness of the fluorescence is. 
decreased by invadliation with x-rays, the nore the longer the 
exposure, down to a definite lhnit beyond which further pro- 
longed exposure to x-tays does not change the brightness any 
further. X-ray irradiation further gives rise to the appear- 
ance of 2 new excitation hands, one at 30U mys (A centers), 
the other at 300 imp (A’ centers), productug onuge-yellow: 
and red fucrescence the brightness of which increases with 
the length of exposure to k-mays. This increase, ton, tends 
to a limtt which liea at about the same fength of time of 
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irradiation as the Halt of the fall of the blue-vinlet Guares- 
cence af the Cutions. Thus, the reduction of the iu. of the 
ionic, and the production of the at. center, run parallel. 
The 300 and 400 ing excitation hands coincide with atmorp- 
thon bards of additively colored NaCl-Cu erystats seported 
by Blan (C14. 20. SEIT and attributed to at. Cu by 
Toporsts (Dobiidy dbad. Nawk SNS OR. @, JSC), 
Thus, in NaCl-Co asin NaCl-Ag, x-rays convert part of the 
activator fons ta atoms, In terms of the conen. of the 
-activator, the optimum activator contents giving mar, 
brightness of the fluotracence are (Lf mot % CuCl and 1.0 
mote $B AgCI  Onty Cu? dons Iving in immediate ocighbor- 
hood of halide vacancies can be onaverted into 4 center; 
in fact. no att. of x-tay expoute can convert all the Ow? 
* tons into A ceaters. That the limiting conen. of the usaas 
F centers is lower in x-rayed NaCkCu than i: nonactivated 
NaCl ctystals, is bore oat by the observation that the 
yellow cularing oroduced by x-rays, and characteristic of F 
- centers, is much weaker in NaCl-Cu than bs NaCl. Also, 
the dnd thennoluminewence prak of NaCl at 427-4065 K . & 
atwent in NuCl-Cu, on account of the low concn. of F centers. 
This peuk begins to appear faintly when the cunca. of CuCl 
is bowered sufficiently. X-+ay irradiated NaClCu abo 
shows phosphorescence in the blue-vielet and a weak ultra- 
violet phospharescence. The visible emission is the same 
as with nonirradiated NaCl-Cu excited with 255 ma. This 
means that, in the recombination. the electrou falls fret an 
an excited level of the activator, atid emission is due to ite 
return to the ground state from that tevel. N. Thon 
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Category : USSR/Optics - Physical Optics K-5 
Abs Jour : Ref Zhur - Fizika, No 2, 1957, No 4982 


Author : Kats, M-L., Sidorov, N.K. 
Title : Fluorescence Spectra of Petroleums and Their Fractions in the Liquid 
“Stabe and ina Chromatographic Colum. 


Orig Pub : Uch. zap. Saratovsk. un-ta, VYP> fiz., 1954, 40, 3-59 


Abstract : Three specimens of petroleum were investigated- Distillation into frace 
tions were carried out in the Gaéaskin apparatus ; and the chromatography 
in 03 colums. The luminescence spectrums of the petzolsums and their 

fractions were obtained photographically in the test tubes or directly 
in the colums, the excitation being with a PRK-4 tubs with @ Fs-4 fil- 
ter. Tne energy distribution in the spectra was not determined, and only 
micro=-photograms were considered. It was established that the fluores- 
cence spectra of raw petroleum in the vieible region até characterized 
py the presence of the 472-476, 505-510, 5ho-5k5, and 620-625 millimicron 
bands. The first pand is ascribed to dils, the second end third to tare, 
and the fourth to asphaltenes; analogous maxims were found also in ths 
spectra of the fractions in the wlums. The investigated specimens of 
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. Category ; USSR/Optics - Physical Optics Ke-5 


Abs Jour : Ref Zhur - Fizika, No 2, 1957, No 4981 


the petroleums differ from each other by the ratios of the intensities 
of the bands. 

Fractions with a boiling temperature below 200° do not glow; the 
increase in the intensity of the luminescetica of the remaining frac~ 
tion that is produced by increasing their polling temperature is con- 
nected with a corresponding increase in the contsnts of the aromatic 
compounds, responsible for the gtow. In the colums, the color of the 
glow of the zones varies in all cases downward from orange to violet. 
A comneetwar Wau edtablished between the relative intensities of the 
glow of the components and their relative concentration, on the basis 
of which it is indicated that it is possible to work out a fluotesceht 
procedure for a quantitative component analysis of petroleuns. The 
authors reach the conclusion that the absorption spectra of petroleuns 
in the visible region are not characteristic and cannot serve for their 
identification. 
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KATS, M.L. 


“photon Counter for Investigation of Weak Intensity Radiation 
in the Ultraviolet Region cf the Spectrum, " py M. L. Kats, Uch. 
zap. Sarat. Un-ta (Scientific Notes of Saratov Gaivereitty), 


1954, 40, pp 61-105 from Referati Zhurnal -- Fizika, No 10, 
Oct 56, Abstract No 29992) - 


The. counters designed by the writer are described as well as the 
technology of their manufacture. The counter cathodes were made of 
platinum, tungsten, aluminum, silver, zinc, copper, and cadmium. The 
@ark background of a platinum counter consisted of about 1.4 pulses /min. - 
Within the band of 3200 to 2600 A weyetenaens the quantum output of a 
platinum counter increases from 2.7+10-elj/kv to 3.18-10" el/kv; it con- 
curs well with the quentum yield of massive platinum leyers. 
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Abst Journal: 
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Title: 


Original 
Periodical: 


Abstract: 
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Referat Zhur - Fizika, No 12, 1956, 35775 
Zhukova, Ne Ve, Kats, M. Le 
None 


Temperature Glow of ZnS-Cu Luminophors 


Uch. zap. Saratovsk. w-t, 1954, 40, 115-120 


Two peaks, -150° and -63°, were observed on the curves of the 
thermal glow of a ZnS-Cu phosphor, excited at temperature of 
liquid oxygen, in the investigated temperature range (up to 0°). 
If the same phosphor is excited at room temperature and then ~ 
cooled to the temperature of liquid oxygen, the curve of the 
thermal glew had only one very weak peak around 9, The light 
sum in this case is approximately 7% of the total light sum 
stored by the phosphor, excited at low temperatures. From this 
it Pollows-that the number of the acceptor levels, at which ths 
electrons are localized at low temperature, amounts to an 
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USSR/Optics - Physical Optics, K-5 
Abst Journal; Referat Zhur - Fizika, No 12, 1956, 35775 


Abstract: insignificant fractien of the total number of the shallower 
levels, on which they are localized at low temperature. The 
depth of these levels, calculated using the method by V. V. 


Antonov-Romanovskiy (Izv. AN SSSR, ser. fiz., 1946, 10, 474) ts _ 
0.3 ev. 
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MATS, Meee 


som | 
Category : ussk/optics ~ Physical optics 


nbs Jour : Ref Zhur - Fizike, No 1, 1957, No 2382 


Author : Kats M.L., MeL'tser; I.I. 
Title :"Bifect of Roasting on the Spectrum of the Local Acceptor Levels of the 


gnS-Cu luminophor . 


Orig Pub : Uch. aapiski (Sarat. un-t), 1954, 40, 121-126 


Abstract : The thermal-glow curve method was used to study the effect of heat treatment 
on the spectrum of the acceptor local levels in the ZnS-Cu phosphor over the 
90--375°K range -: Phosphors roasted at 700 anda 800° (lattice of the gphalerite 
and excited at g0°K display, in addition to the peak located nearly at 
O7oK. In the case of high-temp 
) discloses & third peak at pe in ad- 


to LL0C°C does not change the 


ut thei number of the Light-sum increase. The 
Jight-sum of phosphors excited tures and then rapidly cooled 
phalerite- In the first case the thermal 


4s aifferent for wurtzite and for s 
y that increases with roasting tem- 


displays @ peak at 288°K with an intensit 
rature. In the second case the specimens juminesce only weakly, since uniike 


the high-temperature form, they 40 not contain the third, deepest group of 
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Authors s Kats, Hw, L. 


Title : Lather to the editer with regard to the roport by F. Danisls, Ch. 
Boyd and D, Saunders entitled “Thermo-luminescence a5 & maans of 
scientific investigation". 


Periodical : Usp. Fiz. Nauk, 52, Ed. 4, 660 - 661, April 1954 


The euthor of the letter complains that the USA report entitled 
"Thermo-luminascencse as a means of scientific investigation" {(Selence 
117, 343, 1953) makes Little or no mention of the contributions of 
Soviet scientists regarding the investigstion of lccal electron 
levels of entrapment in crystal phosphorus snd the development of tha 
method of thermal luminescence curves which is the basic method of 
their investigation. It is the general tendency of some American 
pelentiata (he claims) to belittle the work of Suviet physiciste and 
often by tranalating and developing 8 Soviet work they fail to give 
any references or give it so unwillingly and in such form that it 
seriously implore their values. 


Abstract 


Institute 


Submitted 2 eeeee, 


_ooewe 
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"OKATS, Me Le 


~"USSR/Physics et See eae as 
- Card 1/1, ar res < 
thors 2 Andrianov, A. S., and Kats, MN. Le 
Title : Change of absorption siectaicar vin activated alxali-halide 


phosphori under the effect of x-rays 
Pericdical t Dokl. AN SSSR, 96, Ed. 2., 253 = 256, May 1954 


Abstract 3s A study of the changes of absorption spectra of tin activated 
alkali-~nalide phosphori brought out the following facts: 1) an 
increase in continuation of x-raying reduces the abserpticn in 
the short wave group of maxima; 2) in the spectral zone. in 
which the long wave group of maxima is situated, the absorption 
increases with the increase in continuation of x-rayings 3) in 
intensively x-rayed crystals, the short wave group transforms 
into one band with a maximum at 226 my The two adjacent maxima 
appearing at 22), and 240 madisappear in this case. Analogous 
effects are also caused in other tin activated alkali-halide phos- 
phori. Six references; l, USSR since 1918. Graphs. 


Institution 3s The N. G. Chernyshevskiy State University, Saratov. 


Presented by : Academician G. S. Landsberg, February 27, 195). 
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Abs Jour: Referat Zhur-Fizika, 1957, No 4, 10372 


Author ; Kats, M.be 

Inst : Saratov University, USSR : 

Title : Effect of Non-Activizing Ca and Sr Tons of Thermal Glew 
of NaCl-Ag Phosphors Exposed to X-Rays. 


Orig Pub: Optika i spektroskopiya, 1956, 1, No 2, 198-203 


Abstract: An investigation is made of the thermal glow (ZG) of NaCl, NaCl 
with Cat? and Sr++ impurities, and cf NaCl-Ag with the same 
impurities, exposed to X-rays at 5-69. For NaCl the TG has two 
peaks at 62 and 165°. These correspond to the Mand F certers. 
In the presence cf Cat? and grtt one observes an additional 
peak at 127 -- 128°. In NaCl-CaCl, it predominates over the 
peak of the F centers. In NaCl-Ag there appears & NeW intense 
peak at 32°, due to the silver. The peaks are retained for the 
M and F centers, but they are less intense. Acdition cf cat” 
and Sr *+ does nct cause substantial changes in the spectrum cf 


Cara =:::1/2 
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PRixitoT KO, AF. 


24(7) b3 PHASE I BOOK EXPLOITATION 50V/1365 
* L'voy. Univeraytet 


Materialy X Vaescyurogo soveahchantya po spektroskopi1. t. 1: 
Molekulyarnaya spextroshipiya (Papers of the 10th All-Union 
Conference on Spectroscopy. Vol. 1: Molecular Spectroscopy) 
[L'vov] Izd-vo L'vovakogo unly-ta, 1957. 499 p. 4,000 copies 
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51~6-8/25 
Atomic Centres of Absorption and Emission in Alkali-Halide Phosphors 
Activated with Ions of Heavy Metals, and their Formation by High- 
Energy Irradiation. ; 


pho sphors activated with ions of man metals are 

solid solutions of substitution (Ref.4). The absorption 
spectra of such solutions consist of bands character 
4stic of the activating impurity. These bands are due 
to electron transitions between the energy levels of 
the activator ions, which are always displaced compared 
with the levels of the free impurity, and sometimes 
they are split by the lattice field (Ref.5). he 
absorption spectra of non—irradiated phosphors are 
shown in Fig.l (curve 1) for KCl-Sn, and in Fig.2 for 
Na@l-Ni. Under the action of light of wavelength 
corresponding to the absorption bands of the activator, 
fluorescence of definite spectral composition was 
observed in all phosphors except those activated with 
nickel. Emission of phosphors activated by Ni may 
depend on the method of preparation. Thus NaCl-Ni 
activated electrochemicallyms strong orange-red 

Card 2/4 fluorescent emission when excited by 330-400 mu light, 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721120017-0" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721120017-0 


: 51-6~8/25 
Atomic Centres of Absorption and Emission in Alkali-Halide Fhosphors 
activated with Ions of Heavy Metals, and their Formation by High- 
Energy Irradiation. 


while NaCl-Ni grown from melt does not emit when 
excited by 530-400 mi or by shorter wavelengths. Under 
the action of X-rays and Y-rays, the absorption spectra 
of alkali-halide phosphors change very considerably. 
In addition to the know bands in the visible region 
due to F~centres, some new absorption bands appear, 
mainly in the ultraviolet region. These new 
absorption bands are due to the activator centres whose 
structure was altered by the high-energy irradiation. 
New emission bands also appear on irradiation with X-rays 
and y-rays. The effects of such irradiation on the 
absorption spectra are shown in Fig.l (curves 2-4) 
for KCl-Sn, Fig.3 for KCl-Ag, Fig.5 for KBr-Sn and Fig.6 
for NaCl-Ag. Figs. 4 and 7‘ show the effect of irrad- 
iation with light of 435, 465 and 565 m on the 
absorption spectra of X-rey-treated KCl-Ag and NaCl-Ni 
Tespectively. Investigation of the absorption and 
luminescence spectra, of the bleaching action of 

Card 3/4 monochromatic light and of other properties of absorption 
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USSR/Luminescence 4B-4-30/48 


Kats MLL. 


Atomic Absorption and Luminescence Centers in Alkali-Haloid 
Phosphors Activated by Heavy Metal Ions, and their Pormation 
under Action of Hard Radiation (Atomarnyye teentry poglosh- 
cheniya i svecheniya v shchelochnogaloidnykh fosforakh, 
aktivirovannykh ionami tyazhelykh metallov, i ikh obrazovaniye 
pod deystviyem shestkogo iglucheniya) 


Izvestiya Akademii Nauk SSSR, Seriya Fisicheskaya, 1957, 
Vol 21, #4, pp 550-551 (USSR) 


Absorption spectra of alkali-haloid phosphors considerably 
change under the action of X- and gamma-rays; 4 number of new 
bands, mainly in ultraviolet region, arise. They are due to 
activator centers, but modified by hard radiation. 


In some cases (Ag, Cu, Sn, Pb etc) new spectral bands of lu- 
minescence arise, which are due to modified activator centers. 
In individual cases the luminescence ability arises only after 
irradiation of a phosphor by X-rays, as for instance in NaCl-Ni 
phosphor. 
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The study of absorption and luminescence spe 
new centers arise 48 & consequence of free elect 
by activator ions. 
elkali-haloid phosphors activated by silvery 
individual specttal bands, such 85 at 266 mu in KCl-Ag, are due 
to centers in which one of the 6 cations adjacent to & haloid 
vacancy is & silver ion. 
The band st 440 mu is due to colloid silver particles, and 
panda at 315 and 340 my can be due to particles intermediate 
between atomic and colloids composed of small groups of atoms. 
Non-activating inpurities in alkali-haloid phosphors, such 88 
jons of Alkali-earth metals, can serve as capture centers. 
These capture centers manifest themselves 48 characteristic 
pands in absorption aprctra and corresponding peake in thermal 
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SUBJECT: USSR/Luminescence 48-431 /48 
AUTHORS: Andrianov A.S. and Kats M.L. 
TITLE: X-Ray Action on Absorption and Lyminescence of Alkali- 


Haloid Phosphors Activated by Tin (Deystviye rentgenovykh luchy 
na pogloshcheniye i svecheniye shohelochno-galoidnykh fosforov, 
aktivirovannykh olovom) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya, 1957, 
Vol 21, #4, p 552 (USSR) 


ABSTRACT: Alkali-haloid phosphors activated with tin have 6 spectral bands, 
In the case of KCl-Sn these bands have maxima at 224, 232, 240 
252, 276, and 296 mu. 


After irradiating this phosphor by X-rays, the absorption sharp- 
ly decreases in 224, 232 and 246 my maxima and increases in the 
region with the long wavelength maxima. In phosphors subjected 
to a strong action of X-rays, the group of short wavelength 
bands transforms into one band having one diffused maximum. 
These changes are reversible; after heating the absorption in- 
tensity in the region of short wavelength bands increasee and 

Card 1/2 the former shape of absorption curve is restored. 
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Haloid Phosphors Activated by Tin (Deystviye rentgenovykh luchey 
na pogloshcheniye i svecheniye shchelochno-galoidnykh fosforov, 
aktivirovannykh olovom) 


These changes are due to the capture of additional electrona 
by some activator ions. 


Alkali-haloid phosphors activated with tin and irradiated by 
X-rays possess also thermoluminescence, but with other lumines- 
cence spectrum than for fluorescence, The difference is caused 
by other mechanism of origination. In the case of thermolu- 
minescence, this mechanism is apparently the capture of addi- 
tional electrons by activator ions which are transformed there- 
by into ionized or quasi-neutral atomic tin centers. 

No references are cited. 


INSTITUTION: Saratov State University im. Chernyshevskiy 
PRESENTED BY: 

SUBMITTED: No date indicated 

AVAILABLE: At the Library of Congress. 
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TITLE: On the Mechanism of Selective Absorption of Activator in KCl-Ag 


Phosphors (0 mekhanizme selektivnogo pogloshcheniya aktivatora 
v fosforaxh KCl-Ag) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Fisicheskaya, 1957; 
Vol 21, #4, pp 553-554 (USSR) 


ABSTRACT: The spectrum of selective absorption of the sctivator in the 
KCleAg phosphor consiste of 2 intensive bands with sharp maxima 
at 216 and 226 muzand one very weak band with the maximum at 
245 mu. 

After irradiating the KCl-Ag phosphor with X-rays 8 series of 
new strong absorption bande arise in the long wavelength region, 
and 2 strong bends with maxima at 222 and 235 mz and one weak 
band at 260 mu arise in the short wavelength region, These 
banda can be ascribed to certain electron transitions. 


From a comparison of spectra from phosphors subjected to the 
Xeray action and not subjected a conclusion can be drawn, 
Card 1/2 that absorption bands of some part of silver ions are displaced 
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toward longer wavelengths under the action of X-rays. This 
displacement can be caused by some lattice defects (anion 
and cation vacancies, positive holes) some part of which are 


localized near the activator ions. 
The report was followed by a short discussion. 
No references are cited. 


INSTITUTION: Saratov State University im Chernyshevskiy 
PRESENTED BY: 
SUBMITTED: No date indicated 


AVAILABLE: At the Library of Congress. 
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AUTHORS: Kats, M.L. and Wikol'skiy, V.kKe 

TITLE : “KbSorption and Iuminescence Spectra of the KBr--In 
Phosphor and Their Change Under the Action of 4-Rays. 
(Spektry pogloshcheniys i lyaminestsentsil 
kristallofesfora KBr-In i ikh ismenenize pod 
devystviyem rentgenovykh luchey.) 

PERIODICAL: Optika i Spektroskopiya, 1958, Vol.IV, Nr.3, 
pp.354~—257 (USSR) 


ABSTRACT: Since In* and Snt* ions have iso~electron shells 
with identical electron configurations, therefore 
comparison of properties of aikali-halide phosphors 
containing these ions as activators is cf great interest. 
The absorption and luminescence spectra of alkali-halide 
phosphors, activated with tin were reported in Refs.1-4. 
The present paper reports resuits of measurements of the 
absorption, excitation end luminescence spectra of KBr-In 
and the effect of irradiation of X-zays on the absorption 
spectra of this phosphor. The absorption spectra were 
measured ty means of a quartz »vhetcelectric specstro- 
photometer Sf-4 and the fluoresesnce spectra were 

Card 1/3 photcgraphed on an ISP-51 spectrograph. The 
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Absorption and Iuminescence Spectra of the KBr~In Phosphor 
and Their Change Under the Action of X-Rays. 
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excitation spectra were studied using a monochromator 
from the S¥-4 spectrophctometer together with a 

FEU-19 photomultiplier. The samples were presented 

by IeM. Shamovskiy and Yu.N. Zhvankce. The results 
are given in Figs.i-4, Fig.l shows the absorption 
spectra of KBr-In (curve a) snd KBr-Sn (curve b), 
Pig.2 shows the absorption spectra of KBr-In before 
(curve a) and after (surve b) irradiation with X-rays. 
Curve v in Fig.2 shows the effect of illumination 

with F~band light after X-irradiation; curves g and a 
show the additicnal absorption bands produced by X-rays. 
The fliorescence spectrum ef KBr-~In is show in Fig.3, 
while Fig.4 shows the excitation spectrim of the same 
phosphor. From the results obtained and those given in 
Refs.1-4 it was found thet KBr monecrystalis activated 
with In* and Sn** exhibit many similarities in the 
absorption, excitation and luminescence svestra as well 
as in ather propertiss. These similarities suggest that 
in the phosphors studied absorption processes are related 
bo transitions cf electrons between ievels of activator 
ions. These astivater levels are displaced by the 
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action of the internal crystalline field. Changes 

in the absorption spectra under the action cf X~rays are 

due to the formation of atomic centres on capture of free 

electrons by activator ions. There ane 4 figures and 

? references, of which 4 are Seviet, 1 German, 1 En lish 

and 1 translation of a Wester work into Russian. ‘ 
ASSOCIATION: Saratoy State University (Saratovski-y Co sud. + 

vennyy universitet, ) ; pee Gees 


SUBMITTED: May 21, 1957. 


Ll. Alkali-halide phosphors-kbsorptien-—Spsetregraphic analysis 
2, Alkali-halide phosphors-~Luminescence-—Spectregraphic analysis 
3. Indium ions--Chemical effects 4, X~-reys-aipplications 
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Kats, M.L. and Semenov, B.Z. 51-4-5-12/29 
ny, 


Investigation of the Absorption and Luminescence Spectra of 
Alkali-Halide Crystals Activated with Nickel (Iissledovaniye 
Spektrov pogloshcheniya i lyuminestsentsii shchelochno- 
galoidnykh kristallov, aktivirovannykh nikelen) 


Optika i Spektroskopiya, 1958, Vol IV, Nr 5, pp. 637-642 (USSR) 


The authors studied absorption, emission and excitation spectra of 
alkali-halides activated with nickel and the changes in these spectra 
following X-ray irradiation. ‘The authors &lso Studied the effect 
of addition of the nickel activator in the form of various nickel 
compounds; NiCls, NiBry and Nie03. The absorption spectra were 
measured using 4 quartz photoelectric Spectrophotometer SF-4, and 
the fluorescence spectra were photographed using a Spectrograph 
ISP-51 or the Koenig-liartens Spectrophotonetor. Excitation Spectra 
were observed using a photomultiplier FEU-19. The crystals studied 
were irradiated with X-rays from a tube werking at 60 kV and 4 mA. 
The absorption spectra were obtained for crystals of NaCl-Ni, 
KOl-Ni (Fig 1) and KBr-Ni (Fig 2) grown from melts of NacleNicly, 
KCl+NiClg, KBr¢NiBry and KBr #Ni00. respectively. Fig 5 shows the 
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51-4-5-22/29 
Investigations of the Absorption and Luminescence Spectra of Alimli-Halide 
Crystals Activated with Nickel 


fluorescence spectrum of X-ray irradiated KC14#NiCl., excited by the 
565 mp line. Fig 4 gives the absorption by Kol-Mi subjected to 
X-rays. Fluorescence of KBr-Ni grown fran a welt of KBr4NioOs 

is shown in Fig 5 and the excitation spectrum of the same phosphor 
is shown in Fig 6. From the results obtained the authors make the 
following conclusions. In nickel-activated alkali-halide crystals 
several types of activator centres can exist. The absorption 
Spectra in crystals before X-ray irradiation indicate one type of 
centres which absorb but do not emit light. These centres are 
Ni” ions which are uniformly distributed in the crystal and which 
replace cations of the base at the lattice sites. After X-ray 
irradiation sane Ni** ions capture free electrons and thus. they 
become centres of a new type with new absorption bends and 
fluorescence in the orange-rea region. In KBr-Ni crystals grow 
from melts in which the activator was added in the form of Niods, 
a further type of centres was observed. 
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These cantres are characterized by & non-unifom distribution, 
a different absorption (excitation) spectrum and very bright 

anission. Such KBr-Ni crystals possess all the listed type of 
centres after irradiation with X-rays. There are 7 figures and 
9 references, 3 of which are Soviet, 1 English, 3 American and 


2 German. 


ASSOCIATION: Saratovskiy gsudarstvennyy universitet (Saratov State University) 


SUBMITTED: July 8, 1957 


1. Alkali halides - Nickel activated 2. Alkali 
halides - Absorption spectra 3. Alkali halides - 
card 3/3 Emission spectra 1. Alkali halides - Excitation 
spectra 
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24(2), 24(7) SOV/48-22-11-15/33 
AUTHOR: Kats, M. L. 
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TITLE; Absorption- and Emissionspectra of Alcali-Halide Crystals Con- 


taining Impurity Ions With Isoelectronic Clouds (Spekiry 
pogloshcheniya i izlucheniya shchelochno-galoidnykh kristallov, 
soderzhashchikh primesnyve iony s izoelektronnymi Cboloenksmi } 


Pal LOOTCALs Izvestiya Akademii nauk OSSR, “eriva Pizicieskaya. YO58, Vol 22, 
Nr 11, pp 1347-1350 (USSR) 


ABSTRACT The most interesting but least investigated physical problem of 
the luminescence of crystal phosphors (luminous subs ance) is 


Still that of luminous centers and the mechanism ot selective 
light absorption by the activating impurity. It ig eupposed that 


that these ions have isoelectronic clouds, The author closely 
Card 1/2 examined the absorption- and emission spectra of alkali-halide 
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SOV/48-22-11-15/33 
Absorption- and Emissicnspectra of A4leali-Halide Crystals Containing Im- 
purity Ions With Isoelectronic Cloude 


crystals activated by ions with isoelectronic clouds. The crys- 
tals were activated with In* and sn** es well as with Tl’ and 


po’*, Experiments proved the Statements mentioned above, i.e. 
in alkali-halide crystals activated by ions with isoelectronic 
Clouds the absorption-, activation-, and emission spectra are 
very similar to each cther. This proves that the absorption and 
emission processes in the above-mentioned crystals depend on 
the transition of electrons between the ion levels of the ac- 
tivator. They are, compared with the levels of free impurities, 
shifted under the influence of the inner crystalline field. 
There are 1 figure and 12 references, 6 of whicn are Soviet. 


Saratovskiy gos. universitet imeni N. CG. Chernyshevskogo 
(Saratov State University imeni N. @. Chernyshevskiy ) 
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AUTHOR: Kats, ML, 
be eed 
PTITLS : Phosphorescence and thermal De-Sxcitation of KBr-In Phosphors 


(Fosforestsentsiya i termovysvechivaniye fosforov KBr-Jn) 
PSRLODICAL: Optika 1 Spektroskopiya, 1969, Vol 6, Nr 2, pp 237 (USS) 


ABS IRACT: The author and Vi, Nilol'skiy reported earlier (Ref 1) results of 
an investigation of the absorption and fluorescence spectra of 
KBr-In phosphors. Under the experimental conditions of that work 
(thin crystals and weak source of excitation) no afterglow of long 
duration was observed. If KBr-In is oxcited with lignt from a mercury 
are which is not separated out spectrally, then couparatively intense 
phosphorescence is observed whose decay [Fig 1 (see above)| suggests 
recomhinational nature of anission. ‘hemnal de-excitation of these 
phosphors (Fig 2) irradiated with X-rays, suggests the same mechanism. 
The thermal de-excitation curve consists of two peaks; optical 
measurements of changes in the absorption spectrum in the process of 
heating show that the high-temperature peak of Fig 2 is due to electrons 
localized at F-centres. Various arguments supporting the recombinational 


card 1/2 mechanism of emission of alkali-halide phosphors activated with indium 
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are also given in papers by N. Ye. Lushchik, Shamovskiy, Zhvanko, 

Ch.3. Lushehik and Volin (Ref 2). ‘The fluorescence and thermo- 
luminescence spectra of KBr-In phosphors measured by means of a 
high-speed spectrograph ISP-€6 are essentially identical. Consequently 
in both cases emission is due to similar electron transitions at 
similar centres. ‘Yhis is a couplete translation. there are 2 figures. 
and 2 Soviet references. 


SUBMIS? ED : 


July 13, 1958 
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PHASE I BOOK EXPLOITATION , Sov/5178 


Kats, Mark L'vovich ‘ 

a Ss a 

Lyuminestsentsiya 1 elektronno-dyrochnyye protsessy v fotokhimicheski 
okrashennykh kristallakh shchelochno-galoidnykh soyedineniy 
(Luminescence and Electron-Hole Processes in Photochemically 
Colored Crystals of Alkali Halides) [Saratov] Izd-vo Saratovskogo 
universiteta, 1960, 270 p. Errata slip inserted. 3,000 copies 
printed. 


Tech, Ed.: Alekseyev, P. Z.3; Ed.: Korobova, E. I. 


PURPOSE: This book is intended for physicists, chemists, and physical 
chemists interested in crystals of alkali halide compounds, 


COVERAGE: This monograph is a summary of the author's studies on the 
luminescence mechanism of activated and nonactivated alkali halide 
crystal phosphors and related problems concerning the nature and 
structure of luminescence centers and electron and hole capture 
centers, The mechanism of light absorption in such crystals and 
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the role of electron-hole processes 4n- these phenomena are also 
covered. The material-in the book can bé divided into two sec- 
tions. The first:section deala with investigations of photo~ 
chemically colored alkali halide crystals not containing activat- 
ing impurity centers, The second section deals with the investi- 
gation of alkali halide phosphors activated by heavy metal ions. 
No personalities are mentioned. ‘There are 361 references: 1 
eovleys 106 English, 63 German, 2 Czech, 1 Hungarian, and 1 
‘Swedish, 


TABLE OF CONTENTS: 

Introduction . S) 

Ch. I. Mechanism of Light Absorption by Pure Crystals of Alkali 
Halide Compounds 


1. Absorption spectra of pure crystals of alkali halide com- 
pounds 
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5/058/62/000/008/044/ 134 
A061/A101 


NUTHORS : Kats, M. bes Nikol'skiy, V. K. 


TITLE: On the nature of atomic centers in silver-activated alkali halide 
phosphors : : 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 8, 1962, 42, abstract 8V295 
("Nauchn. yezhegodnik. ‘Saratovsk. un-t, Fiz. fak, i n.-i. in-t 
mexhan. i fiz.", 1955, Saratov, 1960, 71 - 76) Ly 
TEXT: Various assumptions regarding the nature -of centers being respon- 
sible for the atomic A band (288 my) that appears in KC1-Ag phosphors as @ re~ 
sult of X-irradiation are confronted. According to one viewpoint (Kats, Ett- 
sel’, and Shul'man), the A center consists of an F center with an Agt ion as 
one of the cations in 4ts environment, the electron coupling being stronger 
with Ag? than with xt. According to another concept (Shamovskiy and co-workers), 

-thin metallic silver films forming on the surface of the substructure blocks 
are responsible for the A band. A number of facts is presented in support of 
the former hypothesis, such as the absence of color in KC1l-Ag crystals X-rayed 
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at low temperature, and the absence of the 288-mu band in the absorpticn spec- .f 


trum of hyperfine silver layers applied to the surface of nonactivated alkali 
halide crystals. 


V. Kosikhin 


[Abstracter's note: Complete translation] ¢ 
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ANDRIANBY, A.S.; KATS, M.L, 
ne 


X-ray electroluminescence in potagsium bromide crystals. 
Opt. i spektr. 1] mp,%422-423 S 61. (MIRA 14:9) 
: (Luminescence) (Potassium bromide crystals) 
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89241 
$/048/61/025/001 /007/031 
; B029/B06 
GEIS0 (also 11371295) al eOSt 
AUTHORS: Kats, M, Le, Gyunsburg, K. Ye., and Goulubentseva, L. I. 
~~ 
TITLE: Excitation of luminescence in activated alkali iodides at 


low temperature by means of excidons 


PERIODICAL: Izvestiya Akademii nauk SSSR .. Seriya fizicheskaya, v. 25, 
: no. 1, 1961, 43-44 


TEXT: The authors investigated the spectra of the excitation of luminescence 
by excitons since new experimental data are required for establishing a 

theory on energy migration in a orystal phosphor. Alkali-halide iodides 

were activated with divalent tin and lead ions. The investigation was made 
with phosphors with a KI and NaI base, whose exciton absorption bands lie 

in the range about 219 and 229 myrespectively. The excitation spectra were ; 
taken at +20°C and -150°C by means of a special oryostat mounted in an 
C-4(SF-4) speotrophotometer which served as a monochromator. Studies of 
the excitation spectra of KI-Sn orystals showed an excitation band in the 
range of exciton absorption with a maximum at 219 mi,and also a strong rise 
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in its intensity with decreasing temperature (Fig. 1). The rest of the 
bands are due to activating impurities. Similar bands within the range of | 
exciton absorpticn were observed in the excitation spectra of KI-Pb and 
NaI-Sn crystals (Fig. 2). The activity of the bends about 219 mp for KI 

and about 229 mu for NaI inoreases with the content in activating impurities 
of the phosphors. -In the absorption spectra of tin-activated alkali-halide 
crystals, the absorption bands of the activator decrease after exposure to 
X-rays and, the intensity of luminescence of these orystal phosphors is 
reduced. This is due to the formation of non-luminescing atomic centers 

in tin. The activator bands in the excitation speotra of the potassium of 
the KI-Sn crystal, additively colored in the vapors, vanished on transi- 
tion of the ion centers of tin to atomic centers. Simultaneously, the walsh 
exciton bands of excitation vanished completely. The color of luminescence 
ig the same in the case of both excitation in the activator pands and 
exciton bands. Changes in the absorption spectra of the crystal phosphor 
allow to draw conclusions as to the interaction of excitons with activators 
and thermal microdefects in the crystal lattice. The authors determined 

the absorption of the specimen before and after irradiation in the exciton 
band in order to ascertain the change in the absorption spectra of the 
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a 


KI-Sn crystal phosphors under the action of light from the range of self- 

me absorption. - Such an irradiation reduces absorption in the renge, of the ° ee y 
S activator bands. In- crystal phosphors with divalent activators,. infers 

Action processes take place between excitons and activator ‘centersy, which 

excite the luminescing centers and’ give rise to singly-ionized ‘or atomic 

oentera. This is the reproduction of a lecture read at the Ninth Conference 

on Luminescence (crystal phosphors), Kiyev, June 20-25, 1960. There are 

m3 figures and 9 references: € Soviet-bloo and 3 non-Soviet-bloc. 
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3 nl oe Se. 3 $/048 a1/0zs/001/ 001/05) 
_ Exeitation of luminescence... __ B02? BO67 — 


; ~ Legend: to ‘Pig. 2: ‘ ; 

_&) NaI-Sn excitation speoueuae a 

'b) KI-Pb excitation spectrum; gts. 
"150°C, ms 
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g /048/61/025/003/033/047 
9,160 (ats 137, 1395) B104/B202 
AUTHORS: Andrianov, A. S. and Kats, M. L. 
TITLE: Luminescence of alkali halide phosphors which had been 


activated by means of antimony trichloride 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 
v. 25, no. 3, 1961, 390-392 


TEXT: This paper was presented at thea 9th conference on luminescence 
(crystal phosphors) Kiyev, June 20 to 25, 1960. The authors studied 
alkali halide phosphors activated with icns having the same outer electron 


shells (In', sn’, sb"). They investigated the optical properties cf 


surface-activated single crystal phosphors; Fig. j shows the absorpticn 
curves of KC1-SbC1, (Curve 1) KBr-SbCl, (curve 2) phosphors ara of ean 


SbCl, layer which had been applied to a quartz dase (Curve 3). Further- 
more, curves 3 and 4 of this figure show the excitation spectrum and the 
fluorescence spectrum of KC1-SbC1, phosphor. A comparison of curve 7 and 
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2 of this figure with the representations of the absorpticn spectra co: va 


alkali halide phosphors which had been activated with tin and indius 
indicates that the absorpticn spectra of these phosphors are caused by 
equal electron transitions. However, considerable differences are 
observed in the optical properties. While the activator aoscrpiion snecira 
of the phosphors activated with indium and tin are in full agreement with 
the fluorescence spectra, this agreement is not found in phoaphers activated 
with antimony (Curves 1 and 4). This indicates that abszerrticn and 
fluorescence take place in different centers, The formation of flucres- 
cence centers due to the interaction between SbCl molecule and the 
fundamental substance is inferred from the fact that fluorescence of 

SbClz phosphor cannot be excited by ultraviolet light. In the following 
discussion N. Ye. Lushchik describes his experiments with KC1-Sb single 


crystals which, in principle, are in agreement with the results obtained 
here. There are 1 figure and 8 references: 6 Sovict-blac. 


ASSOCIATION: Saratovskiy gos. universitet im. N. G. Chernyshevskogo | 
(Saratov State University imeni N. G. Chernyshevskiy) 
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Pad  gD/HW/JG , 
* ACCESSION: NR: ..AR3006972 sane So a 5/0058/63/000/008/D054/D054 . 
SOURCE: RZh. Fizika, Abs. 8D395 ti. a PRE | 


AUTHORS: Kats: M. L.? Semenov, a 


RNP ERE ihe 


“. PITLE: Reception: Gna glow of activator centers in alkali halide . 
- erystal eee with nickel A] 7 +7 : Sete. 


CITED SOURCE: Sb. Fiz. shchelochno-galoidn. kristallov. Riga, 1962, 
191-193 7 


TOPIC TAGS: Absorption spectrum, excitation spectrum, NaCl-Ni crystal ' 
phosphor, KCl hae PRESENCE: KBr-Ni crystal DUSEpnOy no 


TRANSLATION: Absorption ‘and seeiestaon’« spectra of NaCl-Ni, KCl1-Ni, 

and KBr-Ni crystal ‘phosphors, their aqueous solutions, and aqueous 
solutions of the activators were investigated. The absorption .  ; 
bands at 246, 254, cand 250 nm in the spectra of these phosphors are; | 
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|. ascribed to the wi@+ ions. It is found that the absorption ba 


ACCESSION NR: AR3006972. O 

nd of - 
crystal phosphors“in the region 270-~280 nm is observed also in 
aqueous solutions of phosphors. The denters responsible for the ab- 
sorption in this band are apparently non-luminescent complexes, the 
component part of’which is the activatlok. It is concluded that the 
_ induced luminescende. in the NaCl-ni is due to centers that absorb . 3 
» light in the long'wave ultraviolet region (essentially in the Soom 
. band). V. Kasikhin. rae : a 


———— 
_—_— 
——- 

Lhasa eee 
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3/048/62/026/004/010/014 


AYT 060 : B104/B102 
AUTHOR: Kato, Me be 
PITLE: Absorption and luminescence of activator trapping centers in 


alkali-halide crystal phosphors 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, 
Ve 26, no. 4; 1962, 506 = 513 


TEXT; In a continuation of earlier investigations (Dokl. AN SSSR, 105, 415 
(1956); Optika i spektroskopiya, 4, 637 (1958)) the author, jointly with o 
B. 2. Semonov, studied the primary and secondary absorption spectra of f 
NaCl-Ni, KCl-Ni, and KBr-Ni phosphors, and also of their aqueous solutions. 

The principal aim of the study was to interpret the additional absorption 

bands. When not exposed to X-rays, the two last-nentioned phosphors show 
absorption maxima at 213, 254, and 272 mp, and at 214, 250, 271, and 302 mp, 
respectively. It is assumed that the absorption bands at 246 mu (NaCl-Ni), 

254 my (KCL<Ni), and 250 mp (KBr-Ni) be caused by activator centers, 1. ee, 


by the Ni°* ion. The 235-, 295-, and 335-mu bands (NaCl-Cu), and the 242-, 


Card 1/2 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721120017-0" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721120017-0 


§/048/62/026/004/010/014 


Absorption and luminescence of ... B104/B102 


305-, and 365- mu bands (KC1-Cu) are caused, by electron trapping centers of 
activators. In an investigation performed in cooperation with V. K. - ; 
Nikol'skiy, absorption bands (345 and 375 mi ) were discovered in the ab- 
sorssion spectra of additionally colored KCl-Ag and KBr-Ag phosphors. These 
bends are attributed to those centers which were created by the electronic 
coloring of the phosphors. Ina discussion, V. M. Belous of Odesskiy gos. 
universitet (Odessa State University) reported on a redistribution of 
electrons in AgCl among localization levela in the dark. Hardening of Ag(Cl 
produces lattice defects, resulting in a new system of trap levele. An 
activator producing deep adhesion levels may also be regarded as a lumines- 
cent center, The recombination of a hole with an electron on an activator 
level leads to the emission of a red photon. There are 12 figures. 


ASSOCIATION: Saratovskiy gos. universitet im. NH. G. Chernyshevskogo 
(Saratov State University imeni N. G, Chernyshevskiy 
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PARFIANOVICH, 1,A,3 SHURALEVA, Ye.1.; KATS, M.L. 
a, 


Discussion of the reports of I,A.Parfianofich and E.1,Shuraleva 
and M.L.Kats. Izv. AN SSSR. Ser. fiz. 26 no.4:513 Ap '62, 
(MIRA 15:4) 


1, Odesskiy gosudarstvennyy universitet. 
(Alkali metal halides--Spectra) 
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ACCESSION NR: AT4O16305 | $/0000/62/000/000/0191/0193 


.| AUTHOR: Kats, Ho Les Semenov, 8. 2+ 


TITLE: Absorption and luminescence of activator centers In Nieacti vated 
alkall halide crystal lophosphors 


- SOURCE: Vses. soveshch. po fiz. shchelochnogalol dn. kristallov. 2d, Riga, 1961. 


: Trudy*. Fize shchelochnogalofdn. kristal lov (Physics of alkall halide crystals). 


‘ Riga, 1962, 191-193 


absorption spectrum, excitation spectrum, 


TOPIC TAGS: nickel, absorption band, *. 
alkali halide 


; nickel activated crystal, crystallophosphor, nickel activated halide, 
' erystal, crystallography, crystal optical property, phosphor 


: ABSTRACT: In @ further study of additional absorption bands the primary and 
: secondary absorption spectra and the excitation. spectra of NaCl-Ni, KCl-Ni and 
KBr-Ni have been examined. The results of the examinations were as fol lows: 
V)) NaCl-NI. in. addition to the basic band with a maximum at 2h6 ma, noneirradiat~ 
mum at about 276 ms. X-raying IntensI- 


d and produced further bands with maximums at about ; » 365, 
the prelrradiated spec 
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at about 213, 254, 272 m and 214, 250, 271, 302 mu, respectively. 3) Aqueous 

. solutions of NaCI-NICl., KCI-NICl2 and Kbr-NIBra. All spectra showed an absorption 

_ band at 274-276 mu and less intensive maximum at about 400 mie 4) NaCl~Nt exe 

citation spectra. WNon-Irradiated semples activated by electrothermod! ffusion 

appeared to be excited predominantly at 365 my and showed, after x-raying, Induced 

. absorption bands at 276 and 306 m. Orig. art. hass 4 figures. 
' ASSOCIATION: Saratovskly .gosudarstvennyty universitet Im. N. CG. Cherny*shevskogo 
_(Saratov State University) 
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| TITLE: Electro- and ooo aaeth luminescence in KBr orystals 


an | SOURCE: Vses. soveshch. po fiz. shchelochnogaloidn. kristallov., 2d, Riga, 1961. 
: Trudy*. Fiz. shchelochnogaloidn. kristallov (Physios of alkali halide crystals). Riga, — 
:, 1962, 416-420 


TOPIC. TAGS: lienineatence: phosphor, alkali halide, alkali halide crystal, potassium 
promide, electroluminescence, radioluminescence 


“ | ABSTRACT: Pure powdered KBr, mixed with a resin dielectric, was spread on a glass 
; plate and, upon drying and polymerizing, coated with aluminum spray which served as 
‘ one electrode, while a transparent SnOzg coating on the reverse side of the plate served 
as the other. The capacitor thus created was placed in the path of an x-ray beam, with 
the aluminum coating facing the beam. The luminescence could be observed through the 
_ , transparent SnOg layer and was found to ocour under the influence of either an electric 
. field or x-ray, with the combined action of both increasing its brightness. The nature 
of the intensifying action of an electric field on the. xoray-induoed luminescence of KBr 
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' activating admixtures present in the lattice but is linked with the excitation of the crystal 
_ base properties, Orig. art. has: 3 figures, 


_ ASSOCIATION: Saratovekly gosudarstvenny*y universitet im, N.G, Cherny*shevakogo 
| (Saratov State University) | : : 
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